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ABSTRACT 


This study investigates differences in the policies being pursued by innovative and non-innovative 
firms. It focuses on a broad group of strategies--in marketing, finance, production, management 
and human resources and asks whether there are key areas in which the strategies being followed 
by innovative and non-innovative firms differ. It also ask how the activities of firms in each of 
these areas differs. Finally, it compares the performance of innovative and non-innovative firms. 
The study finds that innovative firms place a greater emphasis on management, human resources, 
marketing, financing, government programs and services, and production efficiencies. In most of 
these areas, innovative firms pursue activities more intensively. Finally, innovative firms are more 
successful than non-innovative firms. 


Keywords: innovation, strategies, marketing, human resources, management, performance. 


Strategy Differences Between Innovative 
and Non-Innovative Firms 


This study investigates whether there are differences in the policies being pursued by innovative 
and non-innovative firms. It focuses on a broad group of strategies--in marketing, finance, 
production, management and human resources and asks whether there are key areas in which 
innovative and non-innovative firms differ. 


The study makes use of a recent Statistics Canada survey to divide firms into those that are 
innovative and those that are non-innovative. The survey contains a number of questions based on 
recent innovation surveys (OECD, 1992) that allow a division of the survey sample into those 
firms that are more-innovative and those that are less-innovative. The study then investigates the 
Strategies and activities of each group of firms in the area of human resources, marketing, 
financing, production, use of government programs and services, and management. The 
importance given to strategies in each area is derived from subjective scores assigned by 
respondents. The intensity of activities in each area is also measured and provides an independent 
indicator of the importance given to strategies. Finally, objective measures of performance (sales, 
profitability) for each of the firms in the sample are derived from other sources so as to compare 
the success of innovative and non-innovative firms. 


The study finds that innovative firms differ from non-innovative firms in all the areas investigated. 


1) Innovative firms place more stress on human resources than do non-innovative firms. 
They place greater emphasis on the importance of labour skills. They feel their labour 
relations are superior to their competitors. Greater strategic emphasis on human 
resources translates into higher levels of training. Innovative firms are more likely to 
have training programs of both a formal and informal nature; those firms that offer 
training are more likely to train a higher percentage of their workers--especially in 
formal training programs and spend a larger amount per worker on training. 


2) Innovative firms place a greater emphasis on financing. Growth of innovative firms is 
seen to be more dependent on the cost of capital and access to capital. Their sources 
of funding focus more on venture capital, public equity, and parent companies. 


3) Innovative firms place a greater emphasis on marketing, provide products of higher 
quality, and deliver more customer service. They have a broader range of products, 
more frequently introduce new products and have greater flexibility in responding to 
customer needs. They also spend more on marketing. 


4) Innovative firms place a greater emphasis on production economics. They stress cost 
reduction and are more likely to be making capital investments. 


5) Innovative firms see government programs in general as providing more help for them. 
They make greater use of export incentives, industrial support, government 
procurement, training programs, and R&D tax incentives. 


6) Innovative firms are more likely to stress the importance of management. They are 
more likely to give their managers training. They place greater emphasis on adopting 
innovative organizational structures and greater emphasis on total quality man- 
agement. 


7) Innovative firms are more successful than non-innovative firms. They grow faster; they 
gain more market share; achieve higher growth in profits. 


There is no single key that distinguishes more-innovative and more-successful firms from less- 
innovative and less-successful firms. Other studies have tended to focus on particular areas. The 
Economic Council (1987) focused on the importance of employee relations. Teece (1988) 
emphasized the critical importance of production skills. This study suggests that more innovative 
firms have brought to bear a wide range of skills--ranging across areas of competency such as 
marketing, finance, production, and human resources. 


Distinguishing Differences in Innovative 
and Non-Innovative Firms in Canada 


Innovative firms are an important dynamic element of Canadian industry. More-innovative firms 
are typically more successful (Baldwin et. al., 1994). Success in the global market is contingent 
upon the innovativeness of Canadian firms. The small domestic market and high labour costs in 
Canada are perceived to hinder Canadian firms from competing in mass producing industries. 
Hence, success requires firms to be innovative and to offer technologically advanced products and 
services, and consequently, operate using shorter production runs and highly skilled labour. In 
support of this argument, Hanel and Palda (1984) and McGuinness and Little (1981) find that 
foreign sales are strongly related to R&D activity. 


Despite their importance, the behavior of a wide range of innovative firms has not been intensively 
studied. Existing studies have typically assumed that innovativeness is synonymous with R&D 
activity. Yet, there is abundant evidence to suggest that there are many ways that a firm can 
innovate without engaging in R&D. Napolitano (1991) argues that innovative activity is much 
broader than R&D activity. In a study of 8,220 innovative Italian firms, R&D scores only 2.1 out 
of a possible six in terms of its importance as a source of innovation. All of the other sources are 
rated higher as a source of innovation: purchase of equipment (4.0), design (3.1), proposals from 
employees (2.3), customer requests (2.3), and staff training (2.2). The importance of these various 
factors varies considerably by industry. Internal sources of innovation, such as R&D, design, and 
proposals from employees, are crucial in firms in the advanced, science-based category. Staff 
training and upstream and downstream activities are more important in mass-production 
industries. Finally, firms in the traditional industries - food, textiles, paper and metal - rely more 
heavily on the purchase of equipment as a source of innovation. 


In Canada, very little information exists on the complements to innovation in firms. McGuinness 
and Little (1981) conclude from a survey of 85 firms in Ontario and Quebec that while greater 
R&D activity is associated with higher foreign sales, other factors, possibly management ingenuity 
and marketing insight, are as crucial to success as R&D. They examine the product characteristics 
(R&D expenditures relative to expected sales of the product, newness of technology, and foreign 
origin of design) and firm characteristics (whether the firm used more- or less-advanced 
technology, whether it was foreign owned, whether it was restrained from selling its product in its 
parent country) that are associated with foreign sales. The technological orientation of the firm is 
related to whether a firm exports, but while product-specific R&D is also related to foreign sales, 
the relationship is weak. They conclude that other inputs to the innovative process may be more 
important than R&D. 


Rosenbloom and Abermathy (1982) tell a similar story. They investigate the reasons why 
American firms in the electronic equipment industry, despite being responsible for major 
inventions, have performed poorly relative to their counterparts in Japan and elsewhere. They 
conclude that Japanese firms have been more successful because they have combined ongoing 
innovation with concurrent investment in manufacturing systems, attention to employee relations, 
full utilization of employee skills, and a strong commitment to continually improving quality and 


productivity. They also point to the need for close contact between top level executives and 
persons developing new technologies. . 


While each of these studies indicate that the definition of innovativeness should not be restricted 
to R&D activity, and that some strategies are required to complement innovation, they are limited 
in scope. They either have too narrow a definition of innovation, or lack enough measures of 
other strategies and activities to permit a thorough study of how innovative firms differ from other 
firms. It is all too easy to conclude from these studies that it is marketing, or management, or 
attention to financing that is the single key to success for innovative firms. 


A recent survey by Statistics Canada permits closer examination of the differences between 
innovative and non-innovative firms over a wide range of functional areas. The results of this 
survey, aS demonstrated in this paper, indicate that innovative firms differ from non-innovative 
firms in many respects. Their sales, growth in sales, basic make-up and financial structure are 
substantially different. Their perception of the importance of various factors in explaining their 
growth and their reliance on various development strategies are also dissimilar. 


In what follows, the survey and the criteria for classifying a firm as innovative or non-innovate are 
described. Then the differences between innovative and non-innovative firms in six broad 
functional areas - human resources, marketing, finance, production, use of government programs 
and services, and management - are illustrated. Finally, evidence from a source outside the survey 
is utilized to examine differences in performance. 


The Growing Small- and Medium-Sized Firm Survey 


The growing small-and medium-sized firm survey (Baldwin et al., 1994) was conducted in 1992 
using firms that grew, in terms of sales, assets and employment over the last half of the eighties. It 
was specifically designed to examine firms that were not in decline. Small firms were defined as 
having less than 500 employees and less than 100 million dollars in assets in 1984. The sample 
was drawn from all major sectors with the exception of public administration. The survey of 2,157 
firms was conducted by mail with telephone follow-up. The response rate was 69 percent. Only 
those firms that answered each question, and for which there were corresponding administrative 
data on employment, sales, profitability, productivity, and market share, amounting to some 820 
firms, were used in this analysis. 


The survey was designed to give a broad description of the activities, characteristics, and 
Strategies followed by a set of generally successful small- and medium-sized firms. Questions in 
the survey on characteristics profile a firm's region of operation, ownership structure, country of 
control, its involvement in mergers and strategic alliances, its size, and its occupational 
distribution. The activities investigated include export performance, the capital structure, the 
source of financing, the investment intensity of R&D, training, and marketing, the sources of 
innovation, the number of workers trained by occupational category, and training expenditures. 


Strategies are investigated in the survey with several complementary questions. Firms are asked to 
rank the importance of different factors explaining the growth of their company: management 
skills, marketing capability, cost of capital, access to capital, technological capability, R&D 
capability, and labour force skills. A second question probes the firms’ assessment of their 
capabilities relative to their competitors with regard to price, cost of production, quality, 
customer service, spending on R&D, labour climate, and skill levels of employees. 


Another set of questions examine specific directions being pursued in marketing, technology, 
input utilization, management, and human-resources strategies. Questions on marketing strategies 
focus on the extent to which firms follow innovative strategies in developing new markets or new 
products. Questions on technology strategies delve into a firm's source of new technology - from 
the acquisition of existing technology to its development within the firm. Questions on input 
strategies focus on whether the use of new materials or increased efficiency in the use of existing 
materials, energy or labour receive the most focus. Questions on management techniques 
investigate the importance given to process control, just-in-time inventory control, compensation- 
based management incentives, or total quality management. Questions on human-resource 
strategies focus on the relative importance of continuous staff training as opposed to 
compensation packages and other motivational programs. 


The strength of the survey lies in the degree to which innovativeness can be compared to the other 
strategies, characteristics, and activities of the firm. In addition, the survey answers are linked to 
administrative data on firm employment, worker turnover, sales, profitability and productivity, in 
order to provide a rich set of characteristics that are used for analysis. This permits investigation 
of the complementarities suggested by McGuinness and Little (1981), Napolitano (1991) and 


Rosenbloom and Abernathy (1982) between innovation and other functional areas such as human 
resources, management, marketing, production and financing. 


Identify ing Innovative and Non-Innovative Firms 


This survey permits analysis of the difference between innovative and non-innovative firms in 
terms of their characteristics, their strategies, their activities, and finally their performance. The 
paper focuses on six functional areas: human resources, management practices, marketing, 
financing, input/investment, and utilization of government programs. 


Before examining differences in these areas, the innovation classification as well as the dimensions 
of innovation need to be clarified. This study employs a number of variables that capture both the 
importance of innovative strategies to the firm and the intensity of innovative activities. In 
addition to the traditional questions on R&D intensity (number of employees and expenditures), 
alternate questions that pertain to other elements of innovation are also utilized. These questions 
were developed from a number of Canadian and European innovation surveys (see Baldwin et. al. 
(1994) and OECD (1992)). 


One section requires firms to rate the importance of R&D innovation capability and the ability to 
adopt technology, along with more typical factors such as management and labour skills, as 
factors in past growth. A second section asks firms to rate their competitive position with regard 
to R&D spending and other more traditional factors such as price, quality and customer service. A 
third question asks firms to rate the importance of developmental strategies in each of five areas - 
marketing, technology, inputs, management and human resources. A fourth section probes the 
firms’ valuations of R&D tax incentives along with other government programs, such as training 
and export incentives. Finally, a fifth section queries firms on the importance of various agents - 
management, customers, the R&D unit - as sources of innovation. The responses to these 
questions provide an understanding of firms' strategies and activities across a broad range of 
innovative and non-innovative areas. For further information on the survey questions, see the 
Questionnaire in Appendix I. 


Use of a varied set of innovation variables recognizes that innovation involves different 
dimensions. Some firms are at the cutting edge in an industry. Others are imitators and adapters. 
Firms in each category can stress different aspects of innovation - by emphasizing new products, 
technologies, inputs or organizational structures. 


The innovativeness of firms is captured using their responses to 19 questions. In order to 
discriminate between innovative and non-innovative firms, taking into account the fact that there 
are many different ways in which firms may be innovative, principal component analysis is used to 
calculate an aggregate measure of innovativeness from these 19 variables. Each of the firms in the 
sample is ranked according to its score on the first principal component derived from the 19 
variables. Those above the median value are deemed to be innovative and those below non- 
innovative. The differences between the two groups of firms in each of these 19 areas will be 
discussed in turn. 


ate 


There are four variables that capture the firm's belief in the importance of innovation and its 
competitive position in this regard. 


* the score given to the ability to adopt technology as a factor explaining growth. 

¢ the score given to R&D innovation capability as a factor contributing to growth. 

¢ the importance attributed to R&D tax incentives by firms utilizing these incentives. 
e the degree to which a firm believes it surpasses its competitors in R&D spending. 


There are several variables which measure the importance of specific strategies related to 
innovation. These are the scores given to: 


e developing new technology. 

e refining others’ technology. 

e improving their own technology. 

e reducing energy costs. 

e using existing materials more efficiently. 
e using new materials. 

e employing just-in-time inventory control. 
e employing process control. 


The innovative behavior of the firm can also be characterized by who it looks to for its source of 
innovation and the importance it places on R&D. The innovativeness of the firm will depend on 
the score it attributes to traditional sources of innovation, such as: 


e the R&D unit. 
e Canadian patents. 
e Foreign patents. 


In addition to these sources of innovation, the aggregate score attributed to the following less 
traditional areas is used because it proxies the intensity of the innovation search process. These 
areas are: 


e marketing. 

e the production unit. 

e customers. 

e suppliers. 

e management. 

e parent or affiliate. 

e government contracts. 
e competitors. 
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The intensity of R&D activity is represented by: 


e the percentage of total investment devoted to R&D for new products. 
e the percentage of total investment devoted to R&D for new processes. 
e the percentage of total employees in the R&D unit. 


By construction, innovative firms score higher on the innovation principal component. 
Nevertheless, it is instructive to examine the differences in each of the individual innovation 
variables, since these differences illustrate what is meant by innovative as opposed to non- 
innovative firms in this study. 


TABLE 1: Innovation Strategies and Activities 


Innovative Non- Difference in 
Innovative average score 
Average score on a scale of 
0to5 
STRATEGIES 
Ability to adopt technology as a factor in growth Dee 1.9 + 
R&D innovation capability as a factor in growth 25 0.4 + 4s 
Importance of R&D tax incentives is] 0.4 + *** 
R&D spending relative to competitors 2 0.7 + ** 
Developing new technology Sch 0.9 + *F* 
Refining other's technology 2.8 1.2 arnieeaes 
Improving own technology 3.6 jeg: Swe 
Reducing energy costs a 2 Sie +55* 
Using existing materials more efficiently 3.4 1.8 nas 
Using new materials 2.9 1.1 pt 
Employing just-in-time inventory control 3.0 1.9 + "** 
Employing process control 32 ho. + ¥** 
R&D unit as a source of innovation 19 0.2 REE 
Canadian patents as a source of innovation 1.0 0.3 Sea: 
Foreign patents as a source of innovation 0.9 0.1 + Se 
Aggregate score of typically non-innovative sources of 2eS 15.3 + *** 
innovation 
ACTIVITIES percent 
Investment in R&D for new products 18.9 oe oasis 
Investment in R&D for new processes a7, 0.3 a peel 
Percent of employees in the R&D unit 2.6 0.1 ae 


*** Significant at 1 percent level, ** significant at 5 percent level, * significant at 10 percent level. 
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Innovative firms attribute much greater weight to the innovation-related variables as factors in 
growth than do other firms. The average score given to R&D innovation capability as a factor in 
growth is almost six times higher in innovative firms. Similarly, the average score attributed to the 
ability to adopt technology as a factor in growth is two thirds higher in the innovative group.! 


Innovative firms rank the importance of government R&D tax incentives four times higher and 
place more emphasis on them relative to other government programs than non-innovative firms. 
They also perceive their spending on R&D relative to their competitors to be better than non- 
innovative firms, giving themselves an average score three times that observed from non- 
innovative firms. 


Innovative firms also place more weight on the innovation-related developmental strategies. 
Innovative firms typically view developing their own and refining others' technology important 
strategies (giving them average scores of 3.1 and 2.8 respectively), while non-innovative firms 
consider these strategies not important (with scores of 0.9 and 1.2 respectively), as is shown in 
Figure 1. In terms of input strategies, innovative firms place more emphasis on using new 
materials and reducing energy costs, generally considering these strategies to be important 
compared to non-innovative firms that consider them to be unimportant (Table 1). Similarly, they 
place more stress on using existing materials more efficiently, scoring them approximately twice 
as highly as do other firms. Turning to innovative means of organizing production, it is evident 
that innovative firms are more concerned here as well. They perceive employing process control 
and just-in-time inventory control important developmental strategies (with average scores of 3.2 
and 3.0), where as non-innovative firms consider them not important and slightly important, 
respectively (1.2 and 1.9). 


FIGURE 1: Importance of Technology Strategies 


Improving own technology § 


Using other's technology 


Refining other's technology 


Developing technology 


1.5 20 


2.5 


Average score 


Ei Innovative firms Ei Non-innovative firms 


1 All significance levels are based on non-parametric Wilcoxon tests. 
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Finally, these firms devote a much larger share of their investment dollars (seven times as much) 
to R&D for product and process innovations. 


Thus, innovation occurs because of differences in several different, though related dimensions. 
Despite this breadth of innovative dimensions, the greatest differences between innovative and 
non-innovative firms occur in the R&D related issues, the importance of R&D in past growth, 
their spending on R&D-relative to competitors and the percent of investment devoted to R&D. 
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Distinguishing Differences in Innovative and Non-Innovative Firms 
Human Resources Attitudes and Activities 


Firms that pay greater attention to human resources are often hypothesized to be more successful. 
Rosenbloom and Abernathy (1982) cite attention to employee relations and full utilization of 
employee skills, in conjunction with innovation, as one of the factors behind Japanese success in 
the consumer electronics industry. Furthermore, the total quality management philosophy is built 
on the belief that firms that encourage all of their employees to search continually for new ideas 
and improvements, not just those employees specifically assigned to that task, will have more 
satisfied and productive employees. Additionally, firms that invest in enhancing their employees’ 
skills will also be better able to keep up with new developments in knowledge and technology. 


Relevant measures 


Differences between innovative and non-innovative firms’ attitudes toward human resources are 
examined using variables that reveal the importance a firm gives to labour skills, industrial 
relations and investments in enhancing skills and relations. The variables that measure the 
importance of human resources are the scores given to: 


e the importance of government training programs. 

e the importance of labour skills in past growth. 

e its labour skills relative to those of its competitors. 
e its labour climate relative to that of its competitors. 


The strategies that the firm adopts with respect to human resources are represented by the 
importance attributed to: ; 


e continuous staff training. 
e innovative compensation packages. 
e staff motivation in other ways. 


Finally, the human-resource strategies of the firm are manifested in the investments it makes in 
human-resource development. These are captured by: 


e the training expenditures per employee. 

e the percentage of firms engaging in training. 

e the percentage of firms engaging in formal training. 

e the percentage of firms engaging in informal training. 

° the percentage of employees trained formally in firms providing formal training. 

e the percentage of employees trained informally in firms providing informal training. 
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and the involvement of employees, as represented by: 


e the production unit as a source of innovation. 


Empirical Results 


Due to the specificity of knowledge and the rapidity of change associated with innovation and 
technological change, one would expect innovative firms to value human resources more. This is, 
in fact, the case. Innovative firms generally value human resources more highly than non- 
innovative firms, as Table 2 demonstrates, and almost all of differences are highly significant at 
the 1 percent level. | 


Innovative firms rank labour skills higher than non-innovative firms as a factor in past growth, 
rate government training programs as being more valuable than non-innovative firms, and 
perceive their labour skills to be better than non-innovative firms. Furthermore, innovative firms 
are not solely concerned with the skills of their employees, they also feel their employee relations 
are better than other firms do. 


TABLE 2: Human Resource Strategies and Activities 


Innovative Non- Difference in 
innovative average score 
Average score on a scale of 


0to5 
STRATEGIES 
Labour skills as a factor in growth 52 sh + eK 
Importance of government training programs 2.0 1.6 + * 
Labour skills relative to competitors 3.6 3.4 i 
Labour climate relative to competitors 2.9 2H) Sei 
ACTIVITIES 
Production employees as a source of innovation 2.6 0.9 +e 
percent 
Firms offering training 74 52 TEs 
Firms offering formal training 58 36 ai 
Firms offering informal training 50 36 eee 
Among firms offering training 
employees trained formally relative to all employees 33 30 + 
employees trained informally relative to all employees 40 42 - 
dollars 
Expenditures per employee in the firm O22 7198 Eiee 


*#* Significant at I percent level, ** significant at 5 percent level, * significant at 10 percent level. 
There is also greater shop-floor employee involvement in innovative firms, as they look to their 


Sh 


production employees for sources of innovation more frequently than non-innovative firms. This 
is one of the key philosophies of Total Quality Management - that workers will be more satisfied 
and productive if they can contribute their thoughts and ideas to the betterment of the company. 


The importance of human resources--both in terms of skills and relations--is evidenced not only 
by the value placed on human-resource strategies but also by the activities of innovative firms. 
While almost three quarters of all innovative firms offer some form of training, just over half of all 
other firms engage in training, a significant difference. 


Among firms engaged in training, innovative firms train a higher percentage of their employees 
formally and a slightly lower percentage informally, although the differences are not significant. 
The proportion of employees trained in almost all occupations is higher in innovative firms, 
although the differences are not always significant. Among firms that do formal training, there are 
significant differences in the proportion of employees trained for management, professional and 
other occupations. Within firms that perform informal training, technical/production employees 
are significantly more likely to receive informal training than in non-innovative firms. For the two 
occupations for which innovative firms train less, the differences are not significant. Finally, 
innovative firms that train spend approximately $922 per employee in the firms, significantly more 
than the $798 spent on average by non-innovative firms. 


Marketing: Markets and Products 


The importance of marketing strategies as complements to innovation is well documented. 
McGuinness and Little (1981) argue that marketing skills are a complement to innovation in 
achieving success. Similarly, Utterback (1988) states that "marketing activities play a pivotal role 
in the success of small firms. Fast growers take an active role in the marketing of their products.* 
Additionally, marketing efforts that result in the penetration of foreign markets are important, as 
Edmunds and Khoury (1986) have noted that exporting is a key to success. Developing a 
significant export market allows firms to reduce risks by diversifying across dissimilar markets and 
to prolong the marketability of their products. 


Relevant measures 


The difference in the emphasis placed on marketing between the innovative and non-innovative 
group of firms is examined using a diverse set of indicators. 


2 See James M. Utterback, et al. 1988. “Technology and Industrial Innovation in Sweden: A Study of 
Technology-Based Firms Formed Between 1965 and 1980”. Research Policy. Vol. 17: p. 24 
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The firm's beliefs in its general marketing capability and the importance thereof are represented by 
scores given to: 


¢ the importance of marketing capability in explaining growth. 
e the importance of access to markets in explaining growth. 
e the importance of government market information services. 


The particular marketing strategy is represented by a firm's evaluation of its competitive position 
with regard to: 


° price. 

e quality of products. 

e customer service. 

e flexibility in responding to customer needs. 
e range of products. 

e frequency of introduction of new products. 


The importance of product mix is represented by the score given to strategies related to: 
e maintaining current products in current markets. 
e introducing new products in current markets. 
e introducing current products in new markets. 
e introducing new products in new markets. 
In contrast to their strategies, the marketing activities of firms are represented by: 
e the percent of sales exported. 
¢ the percent of investment devoted to market development. 
Finally, the contribution made by marketing to innovation is given by: 
e the score attributed to the marketing unit as a source of innovation. 


e the score attributed to competitors as a source of innovation. 
e the score attributed to customers as a source of innovation. 


Empirical Results 


In general, innovative firms place greater emphasis on the importance of the marketing program. 
Innovative firms consider marketing capability and access to markets to be important or very 
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important factors in past growth, while other firms view these only as slightly important to 
important (Table 3). Innovative firms rate the importance of government market information 
programs more highly than other firms. 


TABLE 3: Marketing - Strategies and Activities 


Innovative Non- Difference between 
Innovative average scores 
Average score on a scale of 


0 to 5 

STRATEGIES 
Marketing capability as a factor in growth oa ZS es 
Access to markets as a factor in growth 3.2 Ze 5 acai 
Government market information services al 1.1 ie taal 
Maintaining current products in current markets 3.9 aso » icine 
Introducing new products in current markets 3.6 25 pare 
Introducing current products in new markets SED) ZT + *** 
Introducing new products in new markets 3.3 24 + *** 
POSITION RELATIVE TO COMPETITORS 
Price bs 3.1 + 
Quality 42 apy ae 
Customer service 4.2 3.9 Dein: 
Range of products 3.6 2.9 + *** 
Frequency of introduction of new products She yoo + *** 
Flexibility in responding to customer needs 4.2 3.8 + TF 
ACTIVITIES 
Marketing as a source of innovation 3.0 Ley, : + tee 
Competitors as a source of innovation pa 2.3 + F* 
Customers as a source of innovation 3.8 3.4 4 ¥*# 

percent 
Exports/sales 12 4 + *% 
Investment in market development 18 23 - 


*** Significant at 1 percent level, ** significant at 5 percent level, * significant at 10 percent level. 


Not surprisingly then, innovative firms feel they are in a better position than their competitors in 
terms of product price, quality, customer service, flexibility in responding to customer needs, 
range of products and frequency of introduction of new products than non-innovative firms. 
However, it is noteworthy that innovative firms differ less in their emphasis on the more 
traditional competitive tools, such as price, quality, customer service and flexibility in responding 
to customer needs, and differ most with respect to aggressive and innovative techniques such as 
the range and the frequency of introduction of new products. 
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The importance of marketing in innovative firms is also exemplified by the higher value placed on 
strategies related to introducing new products into new or current markets, or current products 
into. new markets. Figure 2 illustrates that the greatest differences between innovative and non- 
innovative firms occur for the most aggressive marketing tactics that involve either new products 
or new markets; the smallest difference occurs for the most conservative strategy of maintaining 
Current products in current markets. 


This aggressiveness is visible in the difference in export orientation of the two groups. Innovative 
firms typically sell 12 percent of their products outside Canada, significantly more than the four 
percent in non-innovative firms. 


The activities of innovative firms are more responsive to market trends, as the importance of the 
marketing department and external agents such as competitors and customers as sources of 
innovation are emphasized more heavily by innovative firms. 


Perhaps somewhat surprisingly, given the aggressiveness of innovative firms, firms in both groups 
devote approximately one out of every five investment dollars to market development. However, 
as will be shown in the next section, innovative firms are almost twice as likely to engage in 
investment. 


FIGURE 2: Importance of Marketing Strategies 
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Input and Investment Strategy 


Input strategies and investment behavior have also been hypothesized to be the key factors behind 
success. The importance of maintaining a competitive position in the production arena is 
emphasized by Teece (1986), who notes that "innovating firms without the requisite 
manufacturing and related capabilities may die, even though they are the best at innovation.” 


Relevant measures 


To examine differences in input strategies, variables are used that capture a firm's ees on 
cost reduction as well as specific investment activities. 


The firm's belief concerning its competitive position with regard to input strategy is given by: 


e the firm's evaluation of its cost of production relative to its competitors. 


The firm's cost-minimization strategies are given by the importance attached to: 
e reducing labour costs. 
The investment behavior of firms is characterized by: 


e the percentage of firms incurring investment expenditures. 
e the share of sales devoted to investment. 


Empirical results 


The success of innovative firms is accompanied by greater emphasis on input and investment 
strategies. Innovative firms are not just concerned with being at the leading edge of product and 
technological development, they are also concerned about production costs (Table 4). They 
perceive themselves to be significantly more competitive in terms of production costs than other 
firms and they rate the importance of developing strategies designed to reduce labour costs higher 
than other firms. 


Given the connection between adopting an innovative strategy and attempts to reduce costs, it is 
noteworthy that more than half of all innovative firms incurred investment expenditures in 1991, 
compared to slightly more than one quarter of non-innovative firms, a significant difference. 
Among those innovative firms that do incur these expenditures, approximately 10 percent of sales 


3 See David J. Teece. 1986. “Profiting from Technological Innovation: Implications or Integration, 
Collaboration, Licensing and Public Policy.” Research Policy. Vol. 15: p. 285. 
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are devoted to investment, while non-innovative firms invest 11 percent of sales, although the 
difference in rates is not statistically significant. 
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TABLE 4: Distribution of Investment expenditures 


Innovative Non- Difference 
Firms Innovative between average 
Firms scores 
Average score on a scale of 
0 to5 

STRATEGIES 
Production costs relative to competitors 3.0 2 tue 
Strategic emphasis on reducing labour costs 39 3.3 + te 
ACTIVITIES percent 
Percent of firms incurring investment >B) Is + exe 
Percent of sales devoted to investment 10 Ui - 


*** Significant at 1 percent level, ** significant at 5 percent level, * significant at 10 percent level. 


Financial Structure 


Financing innovative behavior is often perceived to be a problem for several reasons. First, 
innovation involves new activities whose success is difficult to evaluate. Secondly, it often 
requires investment in development work that does not produce hard assets. Innovative ideas 
cannot be easily offered as collateral. Thus, innovation, it is sometimes said, requires high cost 
funds that come from venture capital groups or from internally generated funds. However, 
Utterback et. al. (1988) have found that firms that must fund themselves primarily through growth 
in retained earnings are less likely to succeed. The issue then is whether innovative firms rely less 


on external funds or whether the mix of outside funds differ for innovative and non-innovative 
firms. 


Relevant measures 


In order to examine these issues, this paper investigates the differences in perceptions held by 
firms on the importance of financing and their actions regarding financing. The importance that 
the firm attributes to financing is given by its score on: 


e the importance of access to capital in explaining past growth. 
¢ the importance of the cost of capital in explaining past growth. 
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Differences in the financial structure of innovative versus non-innovative firms are examined using 
both the distribution of liabilities and shareholder equity and the relative importance (percentage 
distribution) of the sources of financing: 


The components of liabilities and shareholder equity examined are: 


e short-term debt. 
¢ accounts payable. 
e long-term debt. 

e capital stock. 

e retained earnings. 
e deferred taxes. 

e other liabilities. 


The sources of financing examined are: 


e accounts payable. 

e financial institutions. 

e venture capital firms. 

e public equity markets. 

e governments. 

e other individuals. 

e parent or affiliate. 

e retained earnings. 

e deferred taxes. 

e other sources of financing. 
e percent of financing from foreign sources. 


Empirical results 


Innovative firms tend to place more emphasis on financing issues than non-innovative firms. 
Innovative firms view the capital resolution problem as an important one, rating access to capital 
and the cost of capital as significantly more important factors in their past growth than non- 
innovative firms (Table 5). 


Given the overall difference in the importance of capital, it is not surprising that the financial 
structure differs between these two groups. Capital stock accounts for a greater share of liabilities 
and shareholder equity in innovative firms. Innovative firms rely more heavily on outside sources 
such as: venture capital, public equity, and parents and affiliates for sources of financing and less 
heavily on suppliers and financial institutions. 


The assertion of Barton and Matthews (1984) that firms are unwilling to utilize external financing 
for fear of revealing proprietary information appears to be unfounded, given that innovative firms, 
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those for whom the concern would be the strongest, actually carry more capital stock and are 
more outward-oriented for financing. Similarly, the view that innovative fms would not have 
access to outside capital is also incorrect. Interestingly, the increase in outside capital does not 
come from financial institutions but comes rather from public equity markets, venture capital and 
from parent companies. 


TABLE 5: Financing 


Innovative Non- Difference 
Firms Innovative between average 
Firms scores 
Average score on a scale of 
0 to 5 

Access to capital as a factor in growth 29 2.4 to 
Cost of capital as a factor in growth 3.0 25 + *** 
LIABILITIES AND SHAREHOLDER EQUITY percent 
Short term debt 16.5 14.6 + ** 
Accounts payable 229 28.2 ries: 
Long-term debt 17.6 Lie + ** 
Capital stock 6.7 4.5 ee 
Retained earnings 29.7 30.8 - 
Deferred taxes ES 1.6 -* 
Other liabilities ay S21 + Te 
SOURCES OF FINANCING 
Suppliers 24.0 25.8 - 
Financial institutions IFS 26.6 - 
Venture capital 0.9 0.5 4 ** 
Public equity jhe 0.1 1p REE 
Government i 1.3 4 #* 
Individuals 5.6 6.0 - 
Parents 6.5 43 + 
Retained earnings 29.8 29:7 + 
Deferred taxes 1.9 1.4 + 
Other sources 3.6 4.3 =i 
Percent of financing from foreign sources 2.8 0.6 + 


*** Significant at 1 percent level, ** significant at 5 percent level, * significant at 10 percent level. 


Valuation of Government 


The extent to which government programs are utilized is just one more decision that firms must 
make. In contrast to other functional areas, there is little to guide expectations here about the sign 
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of the differences except to argue that if these programs provide useful products, innovative firms 
are just as likely to make more intense use of programs here as elsewhere. 


Relevant measures 


The variables representing the perceived importance of government programs and services overall 
are: 

e the score given to government assistance as a factor in growth. 

e the percentage of financing accounted for by government. 

e the score given to government as a source of innovation. 


More specific questions ask firms to rate the importance of programs that they have used. These 
programs are: 


¢ export incentives and services. 
e industrial support. 
° government procurement. 


Empirical results 


Innovative firms perceive general government programs and services to be significantly more 
important in accounting for their growth than do non-innovative firms (Table 6). Innovative firms 
also rate each of the individual government programs as more important than non-innovative 
firms. In general, both innovative and non-innovative firms value government training and 
procurement (and market information in the case of innovative firms) more than other programs. 
The government also serves as a greater source of financing for innovative firms. 


TABLE 6: Importance of Government Programs 


Innovative Non- Emphasis of 
Innovative innovative firms 
Average score on a scale of related to non- 
0to5 innovative 

Government as a factor in growth 1.8 1.0 +A 7* 
Government export incentives 1.5 0.6 nits 
Government industrial support 1.9 0.9 fee 
Government procurement 1.8 1.4 + ** 

Government as a source of innovation 1.6 1.1 ER ante’ 

percent 
Government as a source of financing | Seo) £3 Beas 


*** Significant at 1 percent level, ** significant at 5 percent level, * significant at 10 percent level. 
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Management Skills and Practices 


McGuinness and Little (1981) suggest that management skills, generally defined, are an important 
factor behind success. Others specifically point to a close interaction with employees as a key 
management initiative. Rosenbloom and Abernathy (1982) suggest that the close contact between 
top level executives and persons developing new technologies is part of the reason for the success 
of Japanese firms in the consumer electronics industry. 


Relevant measures 
Given the hypothesized importance of management skills, differences in the significance of these 
skills and the manner in which firms attempt to enhance them are also examined here. The 
importance of general management skills is represented by: 

e the score attributed to management skills as a factor in past growth. 
Mote specific management practices that firms adopt are represented by the score attached to the 
following developmental strategies: 

e improving management incentives through compensation schemes. 

e adopting an innovative organizational structure. 

e adopting a total quality management philosophy. 
The attention paid to management is captured by: 


e the score attached to management as a source of ideas for innovation. 


The effort made to augment management skills is captured by: 


e the percentage of firms training their managers formally. 
e the percentage of firms training their managers informally. 


Empirical results 


Innovative firms view management skills and practices as a key element in success (Table 7). To 
some extent, the emphasis given to all of the factors in the survey represent the importance 
attributed to management, since each of these areas falls under the responsibility of management. 
The fact that innovative firms place a greater emphasis on human resources, marketing strategies, 
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and financing, than other firms suggests that management skills and practices are more important 
in these firms. 


Differences in the variables that were specifically designed to measure the importance of 
management skills and practices confirm this conclusion. Innovative firms rate management skills 
as a significantly more important factor in past growth than other firms and view all of the 
management practices as significantly more important than non-innovative firms. 


The importance of management skills is confirmed by the effort made to augment those skills. 
Thirty-nine percent of innovative firms train their managers formally and 27 percent train them 
informally. This is significantly higher than for non-innovative firms where only 21 percent of 
firms engage in formal training of their managers and 15 percent train managers informally. 


The importance of management as well as the integration between management and other 
employees is revealed by the value given to management as a source of ideas for innovation. 
Innovative firms typically rate management more highly as a source of innovation than other 
firms, as Table 7 illustrates. 


TABLE 7: Management - Strategies and Activities 


Innovative Non- Difference in 
innovative average score 
Average score on a scale of 
0to5 
STRATEGIES 
Management skills as a factor in growth 35 3.0 +7 <7 
Incentive-based management compensation 2.8 2.0 - ete 
Innovative organizational structure ee 2.1: + *** 
Total quality management 3.9 2.8 nee 
ACTIVITIES 
Management as a source of innovation 3.6 oo ee 
percent 

Firms formally training managers 39 ge! + *** 
Firms informally training managers 27 i bo) ENR ey 


*** Significant at 1 percent level, ** significant at 5 percent level, * significant at 10 percent level. 


This relation between management and innovation also serves to explain why innovative firms are 
generally more successful. When management is closely linked with the innovation process, new 
initiatives taken in products and processes will be closely integrated with other activities of the 
firm, such as financing, human resources, and marketing. 
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Performance 


The previous sections have compared the intensity of strategies and activities derived from the 
small- and medium-sized survey. To validate the self-assessments which show innovative firms 
stressing a wide variety of skills and devoting move activities to each of these areas, objective 
data were sought on measures of success from an outside source. The data on the performance of 
innovative firms are drawn, not from the survey, but from administrative data sources and then 
linked to the firms answering the survey. 


Various performance measures for innovative and non-innovative firms are presented in Table 8. 
First, performance is measured in terms of absolute size - sales, assets, profits and employment. 
Second, each of these size-based measures is calculated as a percentage of the industry total, 
which generates output or input shares. If innovative firms have greater increases in market 
shares, then they are doing better than their competitors in the same industry. If they have faster 
increases in absolute size, then this could occur either because they are growing faster than their 
competitors or because they are located in the fastest growing industries. Finally, the percentage 
of each class that are successful is calculated based on two separate indices of success. The first 
index is a weighted average of return on equity or asset measures. The second is a weighted 
average of output market share, price-cost margins, and labour and capital productivity. Each of 
these measures of success was derived from a principal component analysis using a large data set 
which measures the performance of firms in the survey (see Baldwin et. al. (1994)). 


TABLE 8: Performance Measures 


Innovative Non- Difference between 
Firms Innovative innovative and non 
Firms innovative firms 
thousands of dollars 
SALES 
Sales in 1984 2608 2421 + 
Sales in 1988 6204 5615 + ** 
percent 

CHANGES IN SHARES RELATIVE TO THE INDUSTRY FROM 1984 TO 1988 
Share change in output 0.13 0.05 8 i 
Share change in employment 0.60 Oss sf GER 
Share change in assets 0.11 0.05 ot ie 
Share change in equity 0.058 0.061 ibe 
Share change in profits 0.40 0.09 fit oe 
SUCCESS 
General profitability 51.15 48.80 + 
General success - market share plus profits 57.18 39.47 + F** 


*** Significant at I percent level, ** significant at 5 percent level, * significant at 10 percent level. 
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In general, innovative firms perform better in all areas. Innovative firms start the period as 
somewhat larger in absolute terms than non-innovative firms, but grow more in terms of sales. By 
1988, they have become significantly larger in terms of output. 


The superior performance of innovative firms comes partially because they have improved their 


share of particular markets. Changes in output, profits, employment and asset shares are all 
positive and significant. 


Finally, the scores for the two success indices indicate that innovative firms are more successful 
when the many and varied dimensions of success are combined. They do better than non- 
innovative firms across a wide variety of performance measures - some related to market share 
gain, others to return on investment. Moreover, when these measures are combined as an index, 
there are significant differences between the two groups, even though individual variables may not 
be significantly different. 
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CONCLUSION 


The emphasis on innovation and technological adaptation has led to a search for complementary 
policies that will aid firms in achieving these goals. This search sometimes has the tendency to 
focus narrowly on a small subset of strategies and activities that are said to be the key to success. 
This paper has demonstrated that this is probably the wrong tack. There is more than one key to 
success. Innovation is accompanied by a balanced approach that values a full range of strategies. 


Innovative firms attempt to excel in several different but related areas of business performance. 
They are, by definition, innovative - they engage in R&D activity for both product and process 
innovations, develop, improve and refine technology, seek new materials and more efficient ways 
of using existing ones and intensively exploit various factors as sources for innovation. However, 
innovative firms do not focus exclusively on innovation and technological advance. They are more 
concerned about human resources, markets and products, financing, and management skills and 
practices. They tend to value each of these areas more highly than non-innovative firms. 
Innovative firms take more of a balanced approach to their business’ operation by striving for 
excellence in a number of different areas. 


Innovative firms value both management and non-management employees skills more highly than 
other firms. This perception of the importance of these skills is reflected in their attempts to 
continually enhance them. They are far more likely to engage in training and to give formal 
training to a larger percentage of their workers. Furthermore, both management and production 
employees are considered more important sources of innovation for innovative firms, thus 
suggesting a highly integrated working environment. 


‘Innovative firms place more emphasis on aggressive marketing policies. They are also more 
export-oriented. However, they are not concerned solely with being at the leading edge of 
developing new products and technologies; they are also concerned about restraining production 
costs, and they invest a larger percentage of their sales in improving their capabilities. 


Innovative firms attribute a greater role to their financing strategy in explaining their success and 
they have a different financial make-up. They are more outward oriented, both in terms of the 
liabilities and sources of financing. 


Innovative firms also value government programs, services and financing more than other firms. 


More successful firms are typically more innovative, according to a study by Baldwin et. al. 
(1994). The empirical data in this report complement the earlier study in that they describe the 
policies that accompany innovation. Innovative firms do not just strive to develop new 
technologies and products. As McGuinness and Little (1981), Napolitano (1991), Rosenbloom 
and Abernathy, (1982), and Teece (1986) have suggested, they accompany this with a more 
intense focus on a number of different functional areas. Innovative firms must strive for high 
quality management and non-management employee skills and employee relations that foster 
productivity and innovativeness. They must develop aggressive marketing strategies and must pay 
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close attention to production costs. None of the areas studied here appear unimportant for 


innovative firms. Intensity, consistency of emphasis, and balance in a number of different areas of 
competency are a concomitant part of the innovative process. 
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APPENDIX I 


Small Business and Special Surveys Division Confidential when completed 
i Collected under authority of Statistics 
Survey of Growth Companies Sonne ge me oer 


ae 
mae April 1 992 chapter S19. 
Important 


Please complete and return this 
questionnaire within 10 days of receipt 


Si vous préférez recevoir ce 
questionnaire en francais veuillez cocher 
la case 


Participation in this survey is voluntary. 
Your cooperation in completing the form 
however, is vital for Statistical 
information to be useful and valuable 


P. 5 


Please correct mailing address, if required 


PartA: Company Information § | _ |5. b) Please provide a percentage distribution of your total 
— 7 sales for 1991 fiscal year? 
a) Is your company controlled by a parent company? 


Atlantic 
© Yes > (go to 1b) O Ne > (goto 2) 


Quebec 
b) Legal name of parent company 


Ontario 


c) Please indicate the location of the parent company 


© Atlantic © British Columbia 
© Quebec O USA 
© Ontario O Other 


O Prairie Financing _ 


Are the majority (largest single block of shares) of your|6. a) Please provide an outline of your firm’s liabilities and 
company’s shares owned by executives/management? shareholders equity from your 1991 _ financial 


statement. 
Yes N 
O O e Liabilities and shareholders equity 


Has your company been involved in any of the following Short-term debt 
during the last 3 fiscal years (1989-90-91)? Accounts payable and accruals 


Long-term debt 

M / isiti é 

Been socrenacauisitions Capital stock (common & preferred) 

Strategic partnerships, joint ventures Retained earnings i.e. profits kept in 
and strategic alliances the company 


Deferred taxes 
a) Including both full-time and part-time employees, how Other (please specify) 
many people are currently employed in your company 
in each of the occupational groups listed below? 
(Please see definitions in appendix) 


b) Of the total liabilities and shareholders equity listed 
above, please provide a percentage distribution by 
source of financing (please see definitions in appendix) 


Executive/management 


. Sources de financing 
Professionals 


, Suppliers (accounts payable) 
Technical/production 
Financial institutions 
Sales personnel ape 
Venture capital firms 


All other occupations : p 

Public equity markets 
Total number of employees 

Governments 


: - Individuals, not elsewhere specified 
b) If your company has a R&D unit, please specify the ndividuals, not elsewhere specifi 
number of employees in the unit. Parent or affiliated firm 


Retained earnings i.e. profits kept in 
the company 


Deferred taxes 


5. a) What were your total sales for each of the following 
fiscal years? 


Other (please specify) 


Percentage 
c) Percent of financing from foreign 
sources 


7-5030-295.1: 1992-03-27 STC/SBS-523-05327 


Statistics Statistique Can di 
BR cones” Canasa adda 


Investment, R&D and innovation Growth Strategies 


7. a) What were your firm’s. total investments, including R&D | 10. In your opinion what is/will be the importance of the 
and market development expenditures, for the factors listed below in explaining the growth of your 
following fiscal years (please see company during the past three fiscal years (1989-90-91) 
definitions in appendix)? and over the next five fiscal years? 


Dollars 
(omit cents) 


pies ahs Wate te catatlioby ie iw dake anos tells. te tapes) «Ve 1 - Not important oe Important 


b) Please provide the percentage breakdown of the total 
investment for each of the following fiscal years. 


Management skills ...................- 


R&D Innovation capability ............. 


Market development ......... Ability to adopt technology ............ 


R-D for Product innovation ..... Skilled labour 


R-D for Process innovation 


Accessito:capital (22 sas 


Buildings for production ....... Cost of'Capital’: <<. soc ee 
Machinery and equipment for 


: vernment assistance” 22s eee wee 
production: castinkitt crore eee Gove 


Stal taining eee. cee Marketing capability .................. 


Access: tohmarketSitee ane rer ne ear. 


|General Development Strategies its 
. Please specify your firm’s general development strategy 

by indicating the importance of the _ selected 
development options listed below. 


8. a) What were your total annual expenditures on staff 
training for the 1991 fiscal year (formal and informal) 
(see appendix for definition of training)? 


3 
| 
' 


0- Not applicable 2- Slightly important 4 - Very important 


1 - Not important 3 - Important 5 - Crucial \ 


Markets and products (goods and services) 


b) What percentage of the total payroll does the above 
amount represent (please check the appropriate 
range)? 


Maintaining current production in present 
MArKEtS... ais ccivcostancraraddeu seer eee e ee eae 


Introducing new products (goods and services) in 
Eessitivan: 1%caae. 3 SRE. oc Ncre there crt eee ce present markets score sees hears = swe ste ey ace 


Introducing current products (goods and services) 
INNS WAMankeGts 2 Wh aes tes real ein es ee reer, 


eager: tinea eggaS SS ae ene Introducing new products (goods and services) in new 
Markets ...cheastedie eon aos Gane SoRe eae oe 


b) Technology 


Developing new technology ..22-:--202.58--. 


Further refining a technology developed by 
Others? gale soci N eae eet ce ene 


c) How many of your employees (both part-time and full- 
time) in each occupation group received any training 
for the 1991 fiscal year (see definitions in appendix)? 


Using technology developed by others .......... 


Improving own existing technology ............. 


B ive/ Ripe ; : 
eee nase c) Use of production inputs 


Professional saa sperueent) er hia ; ‘ 
UsinginewImatenalSs ear ¢ dase wate: soc) cerns ee 


Technical/production ........ 


Sales personnel ........... Using existing materials more efficiently ......... 


All other occupations ........ 
Part B: Competitiveness Assessment _ - 
Please assess your firm’s competitive position in relation 


to your main competitors by using a scale 0 to 5 for each 
of the elements listed below. 


CurtingilabOurCOStS Mer 7 eedcha ee ke eta ee ee 


Reducingienergyicosts) 255....16 ener ene eee 
d) Management practices 


Improving management incentives through 
Compensation: SCNEMES) owes ee et teen ee 


pom a a a a a a a a = = a = a a a a a = a oe ee ee ee eee - 


0 - Not applicable 2 - Somewhat worse 4 - Somewhat better} 
1 


Tc Much wares 0 1 (a OUCReT he caries TRIG Batter : Innovative organizational structure .............. 


Just-in-time inventory control .................. 


Price of products (goods and services) .......... 


Quality of products (goods and services) ......... Process control (see definition in appendix) ....... 


CUSTOMEG SERVICES mene Beretta te neo hora tines Total quality management (see definition 
IN. ADPONGIX) yet oc. «iin Olen ie es An Oe 


Range of products (goods and services) ....... ie 


Frequency of introduction of new products (goods 
QNGLSEVICES):, = aera # cet tonto Bee ena hs 


e) Human resources strategy 


Contintious: Stati training rr ere ee 


Flexibility in responding to customers’ needs ..... 


Costs:ofi productionimam eres eet ate ee Innovative compensation package .............. 


Spending on research and development (R&D) Staff motivation in other ways 


Ree rhe Rees 2 eae Others (please specify) 


Page 2 


Government Programs & Strategy 4 


12. Please rate the importance of the government 
programs/services listed below which your company 
utilized during the 1989-90-91 fiscal years? 


0 - Not applicable 2 - Slightly important 4 - Very important | 


1 - Not important 3 - Important 5 - Crucial ' 


Government training programs 


Government market information services 


Government export incentives and services ...... 


Government industrial support (e.g. regional, 
technology and development programs) ........ 


Government procurement (purchases of 
goods/services) 


Government R&D tax incentives .............. 


Sources of innovation iss” 


. Please rate the importance of the sources below for both 
Product (goods and services) Innovation and Process 
Innovations in your company. 

(see appendix for definition of innovation). 


0 - Not applicable 2- Slightly important 4 - Very important 


1 - Not important 3 - Important 5 - Crucial 


Product 


(goods Process 
and Innovation 
services) 


Innovation 


Marketinguunif™. ©: secre. 


Management se anemic nae eerie: 


Parent or affiliated firms ...........-. 


Canadian patents, licences, & 
trade: Marks techie. oe ene nea ee 


Foreign patents, licences, & 
TAGS AMIAUKS, yi. ceeeteeiees: ee ane. oe 
Governmenticontracts: 2.5... .s-6.. - 


GOMDSILOLSIa. eer ke eas ee er 


GUSTOMENSM ie iets deo ronnie cise: 


SUDDIGIS a eete Ge sien eta etter 
Other (please specify) 


Thank you very much for your cooperation. 


We welcome your comments. 
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OCCUPATIONS 
Executive/Management: 


Occupations which involve the development and review of 
firm’s policy, organizing and directing the major functions of the 
organization. 


Professional: 


Occupations requiring a university degree or diploma in a 
specific field or discipline. Examples are science, engineering, 
education, health-related disciplines, commerce, economics, 
law and social work. 


Technical/Production: 


Occupations related to processing, fabricating, assembly; 
technicians and technologists in science, engineering and 
medical fields. 

Sales personnel: 
Occupations related to the selling and marketing of the firm’s 
products/services. 

SOURCES OF FINANCING 

Accounts payable and accruals: 


Short-term supplier credit. 


Financial institutions: 


Banks, trust companies. 


Venture capital firms: 
Specialist firms providing risk equity or other not fully secured 
capital. 

Public equity markets: 
For example the Toronto Stock Exchange, Vancouver Stock 
Exchange. Also over-the-counter markets sources should be 
included here. 

Governments: 
Includes Federal Business Development Bank, Provincial 
Business Development Banks, government funded innovation 
centres. 


Individuals: 


Private individual investors, not elsewhere specified. 


RESEARCH AND DEVELOPMENT 

Research and Development (R&D): 
Research and development (R&D) is a systematic investigation 
carried out in the natural and engineering sciences by means 
of experiment or analysis to achieve a scientific or commercial 
advance. 


Research: 


Research is a original investigation undertaken on a systematic 
basis to gain new knowledge. 
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Development 


An application of research findings or other scientific 
knowledge for the creation of new or significantly improved 
products or processes. If successful, development will usually 
result in devices or processes which represent an improvement 
in the "state of the art” and are likely to be patentable. 


The definition of R&D excludes the following: 


Market research, sales promotion quality control, or routine 
analysis and testing of materials, devices or products; research 
in the social sciences or the humanities; prospecting, exploring 
or drilling for or producing minerals, petroleum or natural gas; 
the commercial production of a new or improved material, 
device or product or the commercial use of a new or improved 
process; style changes or routine data collection (except when 
integrate part of R&D). 


Innovation: 


Any new idea or technology that you used to improve your 
products (goods and services) or production process. 


Investments: 


Capital which will result in producing business income not 
investment income, ex. land purchase for building plant. 


TRAINING 


Formal training: 


Defined as all on-the-job or off-the-job learning activities 
requiring registration and delivered in a classroom, seminar, 
lecture, conference, open-learning centre including computer- 
based training technologically delivered, such as audio-visual 
presentations. 


Informal training: 


Defined as all on-the-job training which does not require 
registration, does not have a structured plan or pre-specified 
curriculum, and in which both the trainer and the trainee are 
employees of the same firm. Must exclude orientation training 
for new employees. 


MANAGEMENT PRACTICES 
Total Quality Management: 


A commitment to continuous quality improvement involving: all 
levels of management and employees, a clear quality policy, a 
well-developed strategic quality plan, and the application of 
principles and procedures for reaching and maintaining quality 
excellence. 


Process Control: 


A mechanism by which a production process is achieved which 
ensures problem-free production in an economical, timely 
fashion, resulting in a product totally free of non-conformance. 


No. 


14. 


£5. 


16. 


ANALYTICAL STUDIES BRANCH 
RESEARCH PAPER SERIES 


Behavioural Response in the Context of Socio-Economic Microanalytic Simulation, 
Lars Osberg 


Unemployment and Training, Garnett Picot 
Homemaker Pensions and Lifetime Redistribution, Michael Wolfson 
Modelling the Lifetime Employment Patterns of Canadians, Garnett Picot 


Job Loss and Labour Market Adjustment in the Canadian Economy, 
Garnett Picot and Ted Wannell 


A System of Health Statistics: Toward a New Conceptual Framework for Integrating 
Health Data, Michael C. Wolfson 


A Prototype Micro-Macro Link for the Canadian Household Sector, 
Hans J. Adler and Michael C. Wolfson 


Notes on Corporate Concentration and Canada's Income Tax, Michael C. Wolfson 

The Expanding Middle: Some Canadian Evidence on the Deskilling Debate, John Myles 
The Rise of the Conglomerate Economy, Jorge Niosi 

Energy Analysis of canadian External Trade: 1971 and 1976, K.E. Hamilton 

Net and Gross Rates of Land Concentration, Ray D. Bollman and Philip Ehrensaft 


Cause-Deleted Life Tables for Canada (1972 to 1981): An Approach Towards Analyzing 
Epidemiologic Transition, Dhruva Nagnur and Michael Nagrodski 


The Distribution of the Frequency of Occurence of Nucleotide Subsequences, Based on 
Their Overlap Capability, Jane F. Gentleman and Ronald C. Mullin 


Immigration and the Ethnolinguistic Character of Canada and Quebec, 
Réjean Lachapelle 


Integration of Canadian Farm and Off-Farm Markets and the Off-Farm Work of Women, 
Men and Children, Ray D. Bollman and Pamela Smith 


Dh 


18. 


19. 


20. 


Ze, 


228 


25) 


24. 


as 


20. 


V4 he 


28. 


Wages and Jobs in the 1980s: Changing Youth Wages and the Declining Middle, 
J. Myles, G. Picot and T. Wannell 


A Profile of Farmers with Computers, Ray D. Bollman 
Mortality Risk Distributions: A Life Table Analysis, Geoff Rowe 


Industrial Classification in the Canadian Census of Manufactures: Automated 
Verification Using Product Data, John S. Crysdale 


Consumption, Income and Retirement, A.L. Robb and J.B. Burbridge 
Job Turnover in Canada's Manufacturing Sector, John R. Baldwin and Paul K. Gorecki 


Series on The Dynamics of the Competitive Process, 
John R. Baldwin and Paul K. Gorecki 


Firm Entry and Exit Within the Canadian Manufacturing Sector. 

Intra-Industry Mobility in the Canadian Manufacturing Sector. 

Measuring Entry and Exit in Canadian Manufacturing: Methodology. 

The Contribution of the Competitive Process to Productivity Growth: 
The Role of Firm and Plant Turnover. 

Mergers and the Competitive Process. 

(in preparation) 

Concentration Statistics as Predictors of the Intensity of Competition. 

The Relationship Between Mobility and Concentration for the Canadian 
Manufacturing Sector. 


Co 23 


mt 


Mainframe SAS Enhancements in Support of Exploratory Data Analysis, 
Richard Johnson and Jane F. Gentleman 


Dimensions of Labour Market Change in Canada: Intersectoral Shifts, Job and Worker 
Turnover, John R. Baldwin and Paul K. Gorecki 


The Persistent Gap: Exploring the Earnings Differential Between Recent Male and 
Female Postsecondary Graduates, Ted Wannell 


Estimating Agricultural Soil Erosion Losses From Census of Agriculture Crop Coverage 
Data, Douglas F. Trant 


Good Jobs/Bad Jobs and the ana Middle: 1967-1986, Garnett Picot, John Myles, 
Ted Wannell 


29. 


30. 


Bo 


a 


Bie 


34. 


aloe 


50: 


37. 


38. 


39. 


40. 


4]. 


42. 


43. 


44, 


Longitudinal Career Data for Selected Cohorts of Men and Women in the Public Service, 
1978-1987, Garnett Picot and Ted Wannell 


Earnings and Death - Effects Over a Quarter Century, Michael Wolfson, Geoff Rowe, 
Jane F. Gentleman adn Monica Tomiak 


Firm Response to Price Uncertainty: Tripartite Stabilization and the Western Canadian 
Cattle Industry, Theodore M. Horbulyk 


Smoothing Procedures for Simulated Longitudinal Microdata, Jane F. Gentleman, 
Dale Robertson and Monica Tomiak 


Patterns of Canadian Foreign Direct Investment Abroad, Paul K. Gorecki 


POHEM - A New Approach to the Estimation of Health Status Adjusted Life Expectancy, 
Michael C. Wolfson 


Canadian Jobs and Firm Size: Do Smaller Firms Pay Less?, René Morissette 


Distinguishing Characteristics of Foreign High Technology Acquisitions in Canada's 
Manufacturing Sector, John R. Baldwin and Paul K. Gorecki 


Industry Efficiency and Plant Turnover in the Canadian Manufacturing Sector, 
John R. Baldwin 


When the Baby Boom Grows Old: Impacts on Canada’s Public Sector, Brian B. Murphy 
and Michael C. Wolfson 


Trends in the distribution of Employment by Employer Size: Recent Canadian Evidence, 
Ted Wannell 


Small Communities in Atlantic Canada: Their Industrial Structure and Labour Market 
conditions in the Early 1980s, Garnett Picot and John Heath 


The Distribution of Federal/Provincial Taxes and Transfers in rural Canada, 
Brian B. Murphy 


Foreign Multinational Enterprises and Merger Activity in Canada, John Baldwin and 
Richard Caves 


Repeat Users of the Unemployment Insurance Program, Miles Corak 


POHEM -- A Framework for Understanding and Modelling the Health of Human 
Population, Michael C. Wolfson 


45. 


46. 


47. 


48. 


49. 


50. 


ay! 
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54. 


De 


SY 6. 


ye 


58. 


pyr 


60. 


6l. 


A Review of Models of Population Health Expectancy: A Micro-Simulation Perspective, 
Michael C. Wolfson and Kenneth G. Manton 


Career Earnings and Death: A Longitudinal Analysis of Older Canadian Men, 
Michael C. Wolfson, Geoff Rowe, Jane Gentleman and Monica Tomiak 


Longitudinal Patterns in the Duration of Unemployment Insurance Claims in Canada, 
Miles Corak 


The Dynamics of Firm Turnover and the Competitive Process, John Baldwin 


Development of Longitudinal Panel Data from Business Registers: Canadian Experience, 
John Baldwin, Richard Dupuy and William Penner 


The Calculation of Health-Adjusted Life Expectancy for a Multi-Attribute Utility 
Function: A First Attempt, J.-M. Berthelot, R. Roberge and M.C. Wolfson 


Testing The Robustness of Entry Barriers, J. R. Baldwin, M. Rafiquzzaman 
Canada's Multinationals: Their Characteristics and Determinants, Paul K. Gorecki 


The Persistence of unemployment: How Important were Regional Extended 
Unemployment Insurance Benefits? Miles Corak, Stephen Jones 


Cyclical Variation in the Duration of Unemployment Spells, Miles Corak 


Permanent Layoffs and Displaced Workers: Cyclical Sensitivity, Concentration, and 
Experience Following the Layoff, Garnett Picot, Wendy Pyper 


The Duration of Unemployment During Boom and Bust*, Miles Corak 
Getting a New Job in 1989-90 in Canada, René Morissette 


Linking Survey and Administrative Data to Study Determinants of Health, 
P. David, J.-M. Berthelot and C. Mustard 


Extending Historical Comparability in Industrial Classification, John S. Crysdale 


What is Happening to Earnings Inequality in Canada?, R. Morissette, J. Myles and 
G. Picot 


Structural Change in the pay Manufacturing Sector, (1970-1990), John Baldwin 
and M. Rafiquzzaman 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


70. 


71 


73. 


74. 


70. 


Unemployment Insurance, Work Disincentives, and the Canadian Labour Market: An 
Overview*, Miles Corak 


Recent Youth Labour Market Experiences in Canada, Gordon Betcherman and 
René Morissette 


A Comparision of Job Creation and Job Destruction in Canada and the United States, 
John Baldwin, Timothy Dunne, John Haltiwanger 


What is Happening to Weekly Hours Worked in Canada?, René Morissette and 
Deborah Sunter 


Divergent Inequalities -- Theory, Empirical Results and Prescriptions, 
Michael C. Wolfson 


XEcon: An experimental / Evolutionary Model of Economic Growth, 
Michael C. Wolfson 


The Gender Earnings Gap among Recent Postsecondary Graduates, 1984-92, 
Ted Wannell and Nathalie Caron 


A Look at Employment-Equity Groups Among Recent Postsecondary Graduates: 
Visible Minorities, Aboriginal Peoples and the Activity Limited, 
Ted Wannell and Nathalie Caron 


Employment Generation by Small Producers in the Canadian Manufacturing Sector, 
J. Baldwin, G. Picot 


Have Small Firms Created a Disproportionate Share of New Jobs in Canada? A 
Reassessment of the Facts, G. Picot, J. Baldwin and R. Dupuy 


Business Strategies in Innovative and Non-Innovative Firms in Canada, J. Baldwin and 
J. Johnson. 


Human Capital Development and Innovation: The Case of Training in Small and 
Medium Sized-Firms, J. Baldwin and J. Johnson. 


Innovation: The Key to Success in Small Firms, John R. Baldwin 


For further information, contact the Chairperson, Publications Review Committee, Analytical 
Studies Branch, R.H. Coats Bldg., 24th Floor, Statistics Canada, Tunney's Pasture, Ottawa, 
Ontario, KIA OT6, (613) 951-1804. 
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